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Run-off Patterns of Vancomycin Resistant Enterococci (VRE clones) in Cows Raw
Milk and Imported Milk Powders at Baghdad Markets
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ABSTRACT

Codebook shifting of some clones of Enterococci from normal flora to genotypically and phenotypically
foodborne opportunistic and multidrug resistant pathogens in our ecosystem represent a dangerous hygienic
problem. Seventy-five pooled milk samples were collected from different districts in Baghdad ecosystem
from January until May (2019). Fifty raw milk samples pooled directly from cows and milk containers (25
each) and 25 imported milk powders pooled from Baghdad markets, in which 15 samples were inspected
monthly (five from each brand). Certified and modified traits profits for isolation and confirmation policy.
Frequency and distribution of verified data in Baghdad environment revealed variable results. Seven
Enterococcus faecalis phenotypes (9.33%) were recovered from raw milk samples, in which four isolates
(5.33 %) recovered from cows raw milk and three isolates (4 %) recovered from milk containers. No clones
were found in imported milk powders. All isolates were biofilm-producers and vancomycin resistant as
verified via modified Christensen biofilm assay and antibiotics sensitivity test. Monitoring these
contamination events with vancomycin resistant Enterococcus faecalis needs sophisticated hygienic efforts
in Baghdad ecosystem.
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Introduction outbreaks of pathogens have been found to be
outbreaks of pathogens have been found to be
Foodborne multidrug resistant pathogens are a associated with biofilms. Bacteria can easily
major cause of foodborne diseases and food adhere to the surface of food materials, food
poisoning and thus pose a serious threat to food processing equipment, and the surface of pipelines,
safety. In recent years, diseases caused by and can eventually form a bacterial biofilm (1, 2).
foodborne pathogens have become an important Enterococci are ubiquitous microbiota found in the
public health problem in many parts of the world, normal intestinal flora of humans and animals, and
producing a significant rate of morbidity and are common in environments contaminated by
mortality. human and animal fecal materials.
According to a World Health Organization report, They have been recovered readily from foods, such
foodborne diseases are considered as an emergent as milk and meat products and various
public health problem in both developed and environmental sources. Inadequate milk hygiene
developingcountries. In addition, many other ecosystem encourages proliferation of these

mediators. Enterococci enter and colonize the
mammary gland through the ducts and generate
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Meanwhile vancomycin and teicoplanin resistant
Enterococci are discovered, its population has
continuously increased, therefore the use of
glycopeptide-related antibiotics should be strictly
prohibited, and otherwise infection resulting from
multiple drug-resistant Enterococcus will be
impossible to treat (4).

VRE clones are considered as emerging pathogens
of humans and are often associated with hospital-
acquired infections, such as endocarditis, urinary
tract infections, bacteremia and neonatal sepsis, in
which E. faecalis bear the principal responsibility.
The prevalence of Enterococci with acquired
antibiotic resistance is high in animals and humans
regularly treated with antibiotics (5).

Enterococci, along with Escherichia coli, are used
as indicators of fecal contamination in water
courses, as well as in food, and can serve as
indicators of hygiene process and food and
drinking water quality.

Although Enterococci are recognized as conferring
beneficial properties to fermented milk products, if
they are present in dairy foods after manufacture,
they may pose food safety risks as potential
pathogens and reservoirs of antibiotic resistance
and contribute to food spoilage.

Consequently, the importance of identifying
sources of Enterococcal contamination in milk
supplies and risk factors for persistence in
manufactured products has received an increasing
interest (6).

Enterococci are not only intrinsically resistant to
several antibiotics, but are also characterized by a
potent and unique ability to exchange genetic
material.

In addition, selective pressure exerted by the use of
antibiotics as growth promoters in food animals
appears to have created large reservoirs of
transferable antibiotic resistance in various
ecosystems. With the emergence of glycopeptide
resistance in Enterococcus faecium outside
hospitals, a large reservoir of transferable
resistance (vanA gene cluster) was identified in
animal husbandry due to the use of avoparcin as a
feed additive.

The spread of resistance, which enters the human
Enterococcal flora via the food chain and the
transfer of this trait to pathogenic species (i.e. the
recent emergence of Staphylococcus aureus with
decreased sensitivity to vancomycin) indicate the
need for greater control of the use of glycopeptide
antibiotics in animal feed.

66

Therefore, the barrier separating Enterococci as
dangerous contaminants from pathogens appears to
be most fragile (7). The objective was to
investigate the occurrence of Vancomycin
Resistant Enterococcus faecalis (VRE clones) in
cows raw milk and imported milk powders at
Baghdad markets.

Materials and Methods

Modified practical experience designed guidelines
were authorized (8-11).

Seventy-five pooled samples were collected from
different districts in Baghdad ecosystem from
January until May (2019). Fifty raw milk samples
were assembled directly from cows and milk
containers (25 each), and 25 imported milk powders
were assembled from Baghdad markets, in which 15
samples were inspected monthly (five from each
brand). Sample volume was 50 ml pooled directly
from cows and collected from milk containers, and
50 g were collected from each imported milk
powders.

Certified and modified traits profit for isolation and
confirmation policy.

All samples were inoculated and diluted as 25 ml or
g from each brand in 125 ml of tryptone soya yeast
extract broth. They were mixed well manually,
incubated at 37 “C for 24 hours, and then cultured
on sodium azide tryptone soya yeast extract blood
agar for 2-3 days.

The Enterococci mean log count was enumerated
via the formula: mean number of colonies on
cultured plate x a reciprocal dilution factor x 50
cfu/ml. Segregation confirmation strategies were
followed (12-14).

Gram stain, India ink capsule stain, catalase test,
buffered sodium pyruvate, bile aesculin, and
MacConkey growth with Lancefield grouping by
latex agglutination system aided in confirmation
strategy. Modified Christensen Biofilm assay was
used for detection of biofilm, in which tryptone
soya yeast extract broth and wide holes tissue
culture plates were used for detection of slim-
producers. Kirby-Bauer disc diffusion method via
Muller-Hinton agar and vancomycin discs (VA 30
Kg) was used for determining the sensitivity profile
of isolates. Data were subjected to Chi-square
analysis using the Statistical Package for the Social
Sciences (SPSS, version 25) (15), and P<0.05 was
considered statistically significant.
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Results and Discussion

Seven Enterococcus faecalis phenotypes (9.33%)
were recovered from raw milk samples, in which
four isolates (5.33 %) were recovered from cows
raw milk and three isolates (4 %) recovered from
milk containers. No clones were found in imported
milk powders.

Recovery according to brands and season is
represented in Tables 1 and 2, while Enterococci
counting is represented in Table 3. Growth and
hemolysis patterns of E. faecalis on modified
sodium azide blood agar are represented in Figure
1.

Table 1. Recovery of E. faecalis from total brands
samples

Sample Brand Number Positive Recovery %
Cows Raw Milk 25 4 (5.33%) A
Milk Containers 25 3(4%)~

Milk Powders 25 None B

Total 75 7 (9.33 %)
AB Indicate significant differences in recovery

percentages vertically among brands at level (P<0.05)

Table 2. Recovery of E. faecalis according to
season

Month Positive Recovery %
January 2 (2.66 %) A
February 2 (2.66 %) A
March 1(1.33%)8B
April 1(1.33 %)®
May 1(1.33%)®
AB Indicate significant differences in recovery

percentages vertically among recovery months at level
(P<0.05)
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Table 3. Mean log count of E. faecalis (cfu/ ml)
from total brands samples

Sample Brand E. faecalis (cfu / ml)

Cows Raw Milk 2.3978
Milk Containers 3.698~
Milk Powders None®

ABC Indicate significant differences in mean log count
vertically among brands at level (P<0.05)

Figure 1. Growth and hemolysis pattern of E.
faecalis on modified sodium azide blood agar

Multidrug resistance foodborne pathogens have
been encountered in many studies (1, 16).
Significant and important differences appeared in
recovery percentages and log count of E. faecalis
from each brand, in which pooled raw milk
samples from cows showed the highest recovery
percentages with the lowest count versus raw milk
samples collected from milk containers which
showed the lowest recovery percentages and the
highest count.

Clean imported milk powders indicate no
contamination features. Both raw milk brands
showed unacceptable levels of contamination with
these dangerous isolates that alert public health
policy.

Most isolates were recovered during cold season,
and this might be attributed to stress conditions,
environmental temperature, and ecosystem of
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collected brands. These findings are consistent
with those illustrated in many literatures (16-24).
All  isolates were biofilm-producers, and
vancomycin resistance was verified via modified
Christensen biofilm assay and Kirby-Bauer disc
diffusion method antibiotics sensitivity test. Dual
shelled barriers biofilm production with capsule
protected these clones from antibiotics and
environmental stressors, and in the same time
induced hidden stress hardening and quorum
sensing bionetworks for controlling their ability to
live in versatile conditions.

Hidden subclinical cases of mastitis with infectious
recalcitrant foci and accumulative slim matrix in
milk containers aid in persistent and recycled
contamination in our ecosystem with vancomycin
resistant E. faecalis clones that affect economic
and public health. Monitoring these contamination
events with vancomycin resistant E. faecalis needs
sophisticated hygienic efforts in Baghdad eco-
system (16-24).

Conflict of Interest

The authors declare that there is no conflict of
interest.
References

1. Kanaan, M. H. G. and Al-Shammary, A. H. A.
(2013). Detection of Methicillin or Multidrug
Resistant Staphylococcus aureus (MRSA) in
Locally Produced Raw Milk and Soft Cheese
in Baghdad markets. The Iraqgi Journal of
Veterinary Medicine, 37 (2): 226-231.

2. Zhao, X; Zhao, F.; Wangb, J. and Zhongc, N.
(2017). Biofilm Formation and Control
Strategies of Foodborne Pathogens: Food
safety Perspectives. RSC Adv., 7:36670-36683.

3. Kececi, T; Gumussoy, K. S.; Hizlisoy, H.
(2016). Vancomycin Resistance of
Enterococcus faecalis and Enterococcus
faecium Isolated from Cattle Milk. Journal of
Faculty of Veterinary Medicine, 13 (2): 139-
150.

4.Sujatha, S. and Praharaj, 1. (2013).
Glycopeptide Resistance in Gram-Positive
Cocci: A Review. Interdisciplinary Perspe-
ctives on Infectious Diseases, 2012: 1-10.

5. Citak, S.; Yucel, N. and Mendi, A. (2005).
Antibiotic Resistance of Enterococcal Isolates
in Raw Milk. Journal of Food Processing and
Preservation, 29: 183 - 195.

68

6. McAuley, C. M.; Britz, M. L.; Gobius, K. S.
and Craven, H. M. (2015). Prevalence,
Seasonality, and Growth of Enterococci in
Raw and Pasteurized Milk in Victoria,
Australia. J. Dairy Sci., 98: 8348-8358.

7. Giraffa, G. (2002).Enterococci from Foods.
Federation of European Microbiological
Societies(FEMS) Microbiology Reviews J., 26:
163-171.

8. Al-Shammary, A. H. (2009). Detection of
Listeria monocytogenes in Milk and Some
Dairy Products. PhD Dissertation, College of
Veterinary Medicine, University of Baghdad,
Irag (In Arabic).

9. Bacteriological Analytical Manual (BAM)
(2019). U.S. Food and Drug Administration
(FDA). https://www.fda.gov/food/laboratory-
methods-food/bacteriological-analytical-
manual-bam.

10. MacFaddin, J. F. (2000). Individual
Biochemical Tests. Biochemical Tests for
Identification of Medical Bacteria, 3%

Lippincott Williams and Wilkins, USA.

11. Quinn, P. J.; Carter, M. E.; Markey, B. and
Carter, G. R. (2004). Clinical Veterinary
Microbiology. 2" ed., Mosby Int., USA.

12. Bauer, A. W.; Kirby, W. M. M.; Sherris, J. C.
and Turck M. (1966). Antibiotic Susceptibility
Testing by A Standardized Single Disk
Method. Amer. 1. Clin. Pathol., 45: 493-6.

13. Christensen, G. D., Simpson, W. A., Younger,

J. A., Baddour, L. M., Barret, F. F. and Melto,

D. M. (1985). Adherence of Coagulase

Negative Staphylococci to Plastic Tissue

Cultures: A Quantitive Model for The

Adherence of Staphylococci to Medical

Devices. J. Clin. Microbiology, 22: 996-1006.

Clinical and Laboratory Standards Institute

(CLSI). (2009). Methods for dilution

antimicrobial susceptibility testing for bacteria

that grew aerobically. Approved Standard M7

- A10. Wayne, PA.

15. SPSS. (2019). Statistical Package for The
Social Sciences, Version 25, User's guide
SPSS Inc., Chicago Ill, USA. Website
http://www.spss.com/.

16. Al-Shammary, A. H. A. (2015a). Correlation
of Biofilms-Pyocyanin Producing Pseudo-
monas aeruginosa With The Antibiotics
Resistant Profiles A. International Journal for
Sciences and Technology, 10 (1): 83-89.

14.



https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-%20manual-bam
https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-%20manual-bam
https://www.fda.gov/food/laboratory-methods-food/bacteriological-analytical-%20manual-bam
http://www.spss.com/

The Iragi Journal of Veterinary Medicine, 43 (2): 65-70

2019

17.

18.

19.

20.

21.

Centers for Disease Control and Prevention

(CDCs) - Enterococcus faecalis-faecium.
(2019).Highlights of the CDC’s 2019
antibiotic resistance threats report,

USA https://www.id-hub.com/2019/11/14
/highlights-cdcs-2019-antibiotic-resistance-
threats-report/.

Center for Biofilm Engineering: Biofilm
research and education relevant to industry,
health, and the environment. (2014).
http://www.biofilm.montana.edu.

Chong, J. H.; Chong, K. L.; Lam, L. N
Wong, J. J. and Kline, K. A. (2018). Biofilm-
associated Infection by Enterococci Nature
Reviews Microbiology., 17: 82-94.

Donlan, R. M. (2002). Biofilms: Microbial
Life on Surfaces. Emerg Infect Dis., 8: 881 -
90.

Fisher, K. and Phillips, C. (2009). The

69

22.

23.

24.

Ecology, Epidemiology and Virulence of
Enterococcus, Rev., 155: 1749-1755.

Galie, S.; Gutierrez, C. G.; Miguelez, E. M.;
Villar, C. J. and Lombo, F. (2018). Biofilms in
The Food Industry: Health Aspects and
Control Methods. Front. Microbiol., 9: 1-17.
Lebreton, F.; Willems, R. J. L. and Gilmore,
M. S. (2014). Enterococcus Diversity, Origins
in Nature, and Gut Colonization. 1-59. In:
Gilmore M. S.; Clewell, D. B.; lke, Y.
Shankar, N. editors. Enterococci: From
Commensals to Leading Causes of Drug
Resistant Infection. Boston: Massachusetts
Eye and Ear Infirmary. https://www.ncbi.
nim.nih.gov/books/NBK190427/.

Pal, M.; Mulu, S.; Tekle, M.; Pinto, S. V. and
Prajapati, J. P. (2016). Bacterial Contami-
nation of Dairy Products Beverage and Food
World., 43 (9): 40.



https://www.id-hub.com/2019/11/14%20/highlights-cdcs-2019-antibiotic-resistance-threats-report/
https://www.id-hub.com/2019/11/14%20/highlights-cdcs-2019-antibiotic-resistance-threats-report/
https://www.id-hub.com/2019/11/14%20/highlights-cdcs-2019-antibiotic-resistance-threats-report/
http://www.biofilm.montana.edu/

The Iragi Journal of Veterinary Medicine, 43 (2): 65-70 2019

Cra 83 glesal) calall (Gaalica g JE U AlAY) %u\géwuﬁssuﬂaﬂws@ﬂ\ <) gSal) il Jalad]
kg (3 gou

g oadd) daal G e
iy daals /s sl Glall LK Al Aaall ¢ 8
adal)

e AL L1 5 A et Ll eY) lnn ) Al A0A1 (e A sal) 5l Sl (e Adasiionall il ianad ) i Jhe
J\M@J\ew\éuméwam%@cuw}mmEﬁmmy\e&ﬂ\gﬂxy\&}
(Legie JS1 O nie 5 dused) ulall Clygla s JEY) (e B pilie pladl culall e diie Grsed a3 3 (2019) sile i il (1
e S (e aed) Used Aie e dued (and o Cua daiy Glsal (e daanall 82 siuall ulall Gaabis (g (e 5 (ued s
(.\j‘_;\j‘ Q\.ﬁl.\.\]\ @J}A} j\;ﬁmSA:\SU\jd)ﬂ\ auwuw\)bm‘ QMBJPR—JPMQA@S\)LQW‘ (;\JJM
Cim Al Culall e e (79.33) eyl Al A 3al i pals Lol G aaid 5 e 5 (e 33k Ay 3 Lt (3ind
Sl e sl g ol culall Sl e Wgilaial 3 (74) SN e 3065 8N G s e (75.33) S gl s
Lﬁ):‘L“ AM@J&&&M\Q}%F\%M&QY)A\@A;Q&\S_BJJM\%H\@PML;BJM\W\
2an BT sl Vs 81y dmy gl bl Adn JLRTy Sl ol &y o) RS Y1 AT VA a (panile 5S3LE

J‘ML;\:L\Mew‘L,;E)}MjBJ)LSA:’\t\MJ}PQJC\J;JM\A}S.\M:’\A}M‘)M\

DU ccutal) (e glBall ¢ ppela gSEB (A 31l Ay gral) Cibasenall sdalidal) cilalsl

70



